
Tracer PDFs as touchstones for CCM validation: 
The N2O example 

Abstract:
In the tropical lower stratosphere probability density functions (PDFs) of N

2
O have a distinct 

two peak structure evidencing the existence of a surf-zone around a region of upwelling. The 
separation of the two peaks is more pronounced in the winter season than in the summer 
season. The morphology of MIPAS and MLS derived N

2
O PDFs in different seasons is used 

to measure the performance of a selection of CCMVal-2 models. The presentation will 
address the issue of uncertainties in models and observations, and the use of different 
metrics to assess the similarities between modelled and observed N

2
O PDFs. Most models 

show reasonable agreement with observations for some seasons and height regions, but 
only few models capture the seasonal cycle well. It is hoped that this kind of process 
oriented validation will help to support further model development to improve existing CCMs.
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Model and Data:
Data from the UMUKCA-UCAM Ref1 integration are analysed in this study. The Met 
Office Unified Model (UM) with 60 levels (L60) extending from the surface to around 
83km and N48 horizontal resolution (3.75°x2.5°  degrees in longitude and latitude) is 
used. The chemistry module UKCA is included in its stratospheric setup. The model is 
integrated along observed monthly-mean sea-surface temperatures and sea-ice 
coverage from 1960 to 2006. 
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